Caffeine metabolism in cystic fibrosis: enhanced xanthine oxidase activity.
To characterize the activities of the P450 mixed-function oxidase CYP1A2 as well as the cytosolic enzymes N-acetyltransferase and xanthine oxidase using caffeine as a probe in children with cystic fibrosis compared to age-matched healthy control subjects. After administration of caffeine (cola beverage) to 12 children with cystic fibrosis (age range, 5 to 11 years) and 12 healthy control subjects (age range, 5 to 12 years), urine was collected for 4 hours. Caffeine metabolites were determined by HPLC, and urinary caffeine metabolite ratios were computed to determine liver enzyme activities. In addition, a blood sample was used to detect cystic fibrosis mutant alleles by polymerase chain reaction. The indexes for CYP1A2, N-acetyltransferase, and 8-hydroxylation were similar in both groups of subjects. In contrast, there was a significant difference in the frequency distribution of the xanthine oxidase activity between the two groups. Nine of 12 patients with cystic fibrosis but only one of 12 healthy volunteers had xanthine oxidase activities above 0.42 (Kolmogorov-Smirnov two-sample test, p < 0.01). Differences in xanthine oxidase may have clinical implications with regard to interindividual variation in xenobiotic biotransformation and the exposure to lung tissue-damaging oxygen radicals. Hepatic enzyme activities appear to be selectively altered in patients with cystic fibrosis.